Effects of mitochondrial swelling and calcium on phosphate-activated glutaminase in pig renal mitochondria.
The effects of mitochondrial swelling and calcium have been used to study the possible function of the glutamine transporter in regulating glutamine hydrolysis. Salt-induced swelling of pig renal mitochondria and an iso-osmotic mixed salt solution and swelling caused by reducing the osmolarity of the incubation medium, are accompanied by activation of glutamine hydrolysis. Regulation of the glutaminase activity by salt-induced mitochondrial swelling is likely to have physiological importance, similar to the regulation of hepatic glutaminase by changing the matrix volume, that has been described by others. 0.1-1.0 mM calcium stimulates glutamine hydrolysis and the calcium activation curve follows Michaelis-Menten kinetics. The calcium activation is reversible, it is unaffected by phosphate, high glutamine and mitochondrial calcium uptake, as well as by sonication and the activation is calmodulin independent. The calcium activation is additive to that of swelling. Similar to calcium, hypo-osmotic swelling mainly increases the apparent Vmax for glutamine, whereas the apparent Km is little changed, indicating that the effects are primarily on the phosphate-activated glutaminase itself rather than on the glutamine transporter. Furthermore, calcium which activates glutamine hydrolysis, inhibits glutamine uptake into the mitochondria and so does alanine having no effect on glutamine hydrolysis. Therefore, it is indicative that glutamine transport is not rate limiting for glutamine hydrolysis.